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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems of a solar cell that 
the color of an electrode pattern is different from the color at other 
parts and a large amount of solder is used. 

SOLUTION: The solar cell comprises an electrode having a finger part 
and a bus bar part provided on one and/or the other major surface side 
of a semiconductor substrate, and a wiring material connected with the 
bus bar part at a specified position thereof wherein the bus bar part is 
applied with a coating agent except the position connected with the 
wiring material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solar battery characterized by carrying out the coat of said bus bar section with the paint except 
for the connection place of said wiring material in the solar battery which prepared the electrode which changes 
from the finger section and the bus bar section to other 1 principal plane [ of a semi-conductor substrate ], 
and/or principal plane side, and connected wiring material to the predetermined part of this bus bar section. 
[Claim 2] The solar battery according to claim 1 characterized by said paint consisting of a colored solder resist 
agent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the solar battery which prepared the electrode in 
other 1 principal plane [ of a semi-conductor substrate ], and/or principal plane side about a solar battery. 
[0002] 

[Description of the Prior Art] The structure of a general solar battery element is shown in drawing 3 . The semi- 
conductor substrate which one shows one conductivity type (for example, P type), the field where 1 a presents 
other conductivity types which the Lynn atom diffused at high concentration to the surface part of the semi- 
conductor substrate 1, the antireflection film with which 2 was formed in the 1 principal-plane side, and 3 are 
semiconductor junction among drawing 3 . the part equivalent to a surface electrode 5 etches this antireflection 
film 2 — having — that part — or a surface electrode 5 is formed from on that, without being etched. This 
surface electrode 5 consists of the bus bar section (un-illustrating) prepared in the broad line two, and the finger 
section (un-illustrating) by which a large number book formation was carried out by intersecting this bus bar 
section. In addition, four are a rear-face electrode among drawing 3 . 

[0003] The electrode pattern of this seed solar battery element is designed so that wiring resistance may 
become the minimum. That is, it is designed so that the field covered with a surface electrode 5 may become 
min and wiring resistance may also become min. Furthermore, while soldering the end section of the wiring 
material which consists two or more solar-battery comrades of linear copper foil etc. to bus bar section 5a of a 
surface electrode 5, in order to connect by soldering the other end of copper foil to the rear-face electrode 4 of 
other solar batteries, the coat of the electrode patterns 4 and 5 is carried out with solder. 

[0004] The typical electrode pattern in the conventional solar battery is shown in drawing 4 . In consideration of 
wiring, the whole surface coat of the electrode pattern 5 is carried out to stability with solder. In order [ other 
than the pattern of the shape of a bone which is a surface electrode 5 ] to incorporate light as much as possible 
by the way, an antireflection film 2 is formed. When a solar battery element is silicon and an antireflection film 2 
is formed by the monolayer, it is visible to an exterior, for example, blue, red, black, and gray. On the other hand, 
the color of the bone-like pattern of a surface electrode 5 turns into a color of a solder coat. In addition, 5a is 
the bus bar section among drawing 4 , and 5b is the finger section. 

[0005] In recent years, photovoltaics are taken in the object for residences, for building materials, etc. The fine 
sight of the solar battery element included in a module at this time also occupies a big element on a design. 
[0006] However, since the color of the bone-like pattern of a surface electrode 5 differed from the color of 
antireflection-film 2 part as stated above, there was constraint on a design design. Furthermore, the amount- 
used reduction of solder is also a technical problem because of a cost cut. 

[0007] Since the solder beyond the need is being used for this invention, it aims at offering the solar battery 
which canceled the conventional trouble of becoming high cost, while it is made in view of the trouble of such a 
conventional technique and **** of the color of the bone-like pattern of an electrode 5 and parts other than the 
bone-like pattern of this electrode 5 differ. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the solar battery concerning 

claim 1, the electrode which changes from the finger section and the bus bar section to other 1 principal plane 

[ of a semi-conductor substrate ] and/or principal plane side is prepared, and it is characterized by carrying out 

the coat of said bus bar section with the paint except for the connection place of said wiring material in the 

solar battery which connected wiring material to the predetermined part of this bus bar section. 

[0009] It is desirable for said paint to consist of a colored solder resist agent in the above-mentioned solar 

battery. 

[0010] 
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[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an accompanying 
drawing. 

[001 1] Drawing 1 is drawing showing 1 operation gestalt of the solar battery concerning this invention. In the 
solar battery concerning this invention, it is the solar battery which formed the surface electrodes 5, such as the 
shape of a rib, in the 1 principal-plane side of the semi-conductor substrate 1, and after forming said surface 
electrode 5, the electrode pattern which carried out the coat of the paint 6 is formed on the pattern of a surface 
electrode 5. 

[0012] A surface electrode 5 consists of finger section 5b formed in the shape of narrow so that bus bar section 
5a of the shape of broad [ which separated spacing and was formed in two ], and this bus bar section 5a might 
be intersected. [ much ] 

[0013] The paint 6 consists of colored solder resists which present green. This solder resist consists of 
ultraviolet curing mold resin, such as acrylic resin with which the pigment was contained, etc. 
[0014] This paint 6 should be applied to the part required for wiring, for example, a solar battery element, except 
for the solder covering section for connecting wiring material (un-illustrating) etc., and should serve as the 
solder resist. That is, the part shown by 6 of drawing 1 is a part to which the coat of the paint was carried out, 
and it is the part to which the part shown by 8 did not carry out the coat of the paint, but the solder coat was 
carried out for wiring. That is, in this solar battery, wiring material (un-illustrating) is connected to two or more 
places of bus bar section 5a in the shape of a bridge. Even if it applies the paint only to bus bar section 5a of a 
surface electrode 5, it becomes reduction of the amount of the solder used, but if it applies also to finger 
section 5b, it will become reduction of the amount of the solder used further. 

[0015] Drawing 2 shows the manufacture approach of the solar battery of this invention with the sectional view 
of a component. First, thickness prepares a 300 micrometers - 500 micrometers thing by 10cmx10cm or 
15cmx15cm as a semi-conductor substrate 1 (refer to drawing 2 (a)). This semi-conductor substrate 1 consists 
of a single crystal or polycrystalline silicon. This silicon substrate 1 contains 1 conductivity-type semi-conductor 
impurities, such as boron (B), 1x1016 - about three 1x1018 atoms/cm, and is an about [ specific resistance 
1.5ohmcm ] substrate. In the case of a single crystal silicon substrate, it is formed of the Czochralski method 
etc., and, in the case of a polycrystal silicon substrate, is formed by casting etc. A polycrystal silicon substrate 
can be mass-produced and is more advantageous than a single crystal silicon substrate in respect of a 
manufacturing cost. The ingot formed by the Czochralski method or casting is sliced in thickness of about 300- 
500 micrometers, and it cuts in 10cmx10cm or about [ 15cmx15cm ] magnitude, and considers as a silicon 
substrate. 

[0016] Next, by arranging a silicon substrate 1 all over a diffusion furnace, and heating in phosphorus oxychloride 
(POCI3) etc., field 1a which the surface part of a silicon substrate 1 is made to diffuse the Lynn atom, and 
presents other conductivity types is formed, and semiconductor junction 3 is formed (refer to drawing 2 (b)). 
Field 1a which presents other conductivity types is formed in a depth of about 0.2-0.5 micrometers, and it is 
formed so that sheet resistance may become 40ohms / more than **. 

[0017] Next, it leaves only field 1a which presents other conductivity types by the side of the 1 principal plane of 
a silicon substrate 1, and pure water washes, after immersing other parts in the etching reagent which uses 
fluoric acid and a nitric acid as a principal component and removing them ( drawing 2 (c)). 
[0018] Next, an antireflection film 2 is formed in the 1 principal-plane side of a silicon substrate 1 (refer to 
drawing 2 (d)). This antireflection film 2 consists of a silicon nitride film etc., and is formed by the plasma-CVD 
method using the mixed gas of a silane and ammonia etc. It prevents that light reflects this antireflection film 2 
on the front face of a silicon substrate 1, and it prepares in order to incorporate light effectively in a silicon 
substrate 1. 

[0019] And this antireflection film 2 applies and calcinates an electrode material 5, after etching the part 
equivalent to an electrode 5 (refer to drawing 2 (e)). Or the direct electrode material 5 is applied and calcinated 
on this antireflection film 2. These electrode materials 4 and 5 can be burned by printing with screen printing 
what carried out 0.1-5 weight section addition to the silver 100 weight section to the end of silver dust, and an 
organic vehicle, and made the glass frit the shape of a paste at them, and calcinating about 1 to 30 minutes at 
600-800 degrees C. The softening temperature when this glass frit contains a kind at least among PbO and B-2s 
03 and Si02 consists of a thing of 500 or less degrees etc. Electrode materials 4 and 5 are arranged so that 
wiring resistance may become the minimum in a light-receiving side. That is, it is designed so that a light- 
receiving side may become max and wiring resistance may become min. Two magnitude of a solar battery 
element is arranged by the bus bar section at right angles to the finger section in 15cmx15cm magnitude. 
[0020] Then, as shown in the top view by the side of the 1 principal plane of drawing 1 , the coat of the paint 
which served as the solder resist doubled with the electrode pattern is carried out. The coat of the paint is 
carried out by printing etc. so that it may lay on top of an electrode pattern. The approach of a coat is 
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performed by the printing method. It is larger than the dimension of the electrode formed a little, for example, if 
it is 200-micrometer width of face, the paint will be printed through a screen mask with the pattern designed as 
210-micrometer width of face. 
[0021] 

[Example] To the 1 principal-plane side in the semi-conductor substrate of 1 .5ohms of resistance cm The 
15cmx15cm solar battery element in which P was diffused three times 1x1017 atoms/cm, and the silicon nitride 
film with a thickness of 850A was formed is received at the silver 100 weight section. After printing the pattern 
with which two bus bars are arranged at right angles to a finger in the silver paste which consists the end of 
silver dust 3 weight sections content of the glass frit was carried out of an organic vehicle and burned in 750- 
degree-C 15 minutes, as shown in drawing 1 , as paint Printing of the paint and desiccation were performed 
according to the electrode pattern. In addition, the finger section is [ the bus bar section of the dimension of an 
electrode pattern ] 2000micrometerx147mm in 200micrometerx147mm. The paint used the solder resist of a 
commercial green network, USR-2G [ i.e., ]. This solder resist is applied to die length of 3mm 3mm [ a total of 9 ] 
on the bus bar section, and solder was made not to be put. The amount of the solder used after the solder DIP 
in such a solar battery is shown in Table 1, and the amount of the solder used after the solder DIP in the 
conventional solar battery is shown in Table 2. After a solder DIP makes perpendicular a solder oil level and 
solar-battery ****, is immersed and is immersed in a 200-degree C solder bath for 10 seconds, it is pulled out, 
and it is cooled to a room temperature. Moreover, eel No.1-6 also make immersion conditions the same with the 



solar battery of the same pattern. 


[0022] 




[Table 1] 




_/UNo 




1 


0.05 


2 


0.06 


3 


0.06 


4 


0.05 


5 


0.04 


6 


0.06 


[0023] 




[Table 2] 








1 


0.71 


2 


0.85 


3 


0.77 


4 


0.76 


5 


0.77 


6 


0.75 



[0024] If the pattern shown in drawing 1 is used on an electrode pattern so that clearly from Table 1 and Table 

2, it turns out that the amount of the solder used can reduce sharply. 

[0025] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the solar battery 
concerning this invention, the electrode which changes from the finger section and the bus bar section to other 
1 principal plane [ of a semi-conductor substrate ] and/or principal plane side is prepared. In the solar battery 
which connects wiring material to the predetermined part of this bus bar section, from having carried out the 
coat of said bus bar section with the paint except for the connection place of said wiring material The amount of 
the solder used is reduced sharply, and since the coat of the part of the pattern which is not further damp in 
solder is carried out with the colored paint, it will become desirable on a fine sight. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing 1 operation gestalt of the solar battery concerning this invention. 
[Drawing 2] It is drawing showing the manufacture approach of the solar battery concerning this invention. 
[Drawing 3] It is drawing showing the conventional solar battery. 

[Drawing 4] It is drawing showing the electrode pattern of the conventional solar battery. 
[Description of Notations] 

1 : The field which a semi-conductor substrate and a 1 a:Lynn atom are spread, and presents other conductivity 
types, 2:antireflection film, 3:semiconductor junction, the charge of 4:flesh-side facing, 5:surface electrode, a 
5a:bus bar electrode, a 5b:finger electrode, 6:paint, 7 : solder coat section 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/05/15 



Page 1 of 1 



mB*m®m a p) aa & f§ ^ f£ & 3£ (a> 



#^2001-345458 

(P2001-345458A) 



QDlntCL' 
H0 1L 31/04 



F I 

HO 1L 31/04 



H 5F051 



(22)&1SB 



#82000- J61266* P20GO- 161266) 



¥^12? 5 £300(2000. 5. 30) 



(7DUJJEA 000006633 

(?2)S«# ma h- 

m-fc ? WsUMbHlBXW A El * 7 □ v 9 

n 

ft 



(54) ±^«1& 



(57) 

[if ii] ss/ 4, c 



5* 



5> 



7 




http://www4.ipdl.ncipi.go.jp/Tokujitu/tjcontenttrns .ipdl?N0000=21&N0400=image/gif&N... 5/25/2006 



Page 1 of 1 



i 

it 

[ 0 0 0 1 ] 
[ •:) 0 0 2 ] 

j6*B3"k:5W\ 03*. ltt-aWSS <«*i#PS> 
«:*T*«#SS, 1 a 1 G>*ffllK>K 'J 

^a 5 ttffi£©Bi*K - 4®w &nfc; < a ^ <-« < 

-f <^d^> i'Cw.«$n % C^^o ftte. m3 

[ o o 0 3] c ©sapm***- g>me><* 

jNCJtt&J^KBfrSft*. SfelC. Hrft<0*»S*lal 

a»€:*<?>*»*?fea>*iSSS4 K^fflttWf *C iK 

[ 0 0 0 4 ] ffi*<^*P»»4KfeW*K*WftSfi^* 
Bt/^fflT^ffla- h£lvCl»6« SBflBB5-C&& 

U 30«E> ± -CS«K*JhB 2 £ »flW & £ . 

±W*tt*» jft. A, yu-tcjiA*. SliSSfi 
5 ©#K> < £ - >^Sii*B3 ^ - h © a £ ft h. ft fc , 
H4+, Sa^'^M-gfc, 5 IK* 
4. 

[0 00 5] tt4ffl. W«*K*H^ttWS 

ABSitSWJRBtff^ >±** 
[0 00 6] &C£>*. ±Kj*^fe£$cc*ffl«fli50> 



(2) 4HB2 0 0 1 -345458 

2 

* - B 4 % Sltt* Jktt 2 SKM>S 4 # B ft & 

[ 0 0 0 7 ] C©J ^ ftfiE*ttjfiti>nB£K 

&#*t ft $ tlfciflDT* 0 SS 5 ©fMfr « * - 
t . £ tf>^& 5 «HH* ' * * - >KW«»iM»£ #Wft 
£ 4 4 *> , ifrpfcLbD^ffl *ttJB U *C a 
Ahfcft&4<r>$ a£*0>Nfl£ * mm b fe AHBtt ^ ft 

io [ o o o a ] 

[ 0 0 0 9 ] ±MSjMKtkVlt % BEtt1&XUSttB4>£ 

20 [ 0 0 ! 0 3 

[ 0 0 1 I ] B 1 irtftWKff ^*»«ift(?>-*tt©!« 

[ 0 0 12] «£i€&5&. BH*Bt:X-*ti:»l«S 
30 *lfc*Bfitt<C^<^^<--*5 a 4 C^«^-B5 a 4£ 

[ 0 0 13] mitm l*W*M»6tSf *WB®*ffl 
Ut> ^ h ft ifCKIflU 3 ft* * C 04^BB U h i^PJ^ ^ 

■M#«**ifc7 * y A»«B* t©SW«WbaMHB 

ft*t?*rtsn*. 

[0 0 14] C^lfiiMeaBKcCifiWftB^. PJ^i* 
•ASSfti-^Rc^^ipsn, *0i/^ Y&Mtetcb 

- h ^ nfciw-c* o % a vsar n»*awo3fc»(c» 

1B*l*a-HM*, ^ffln-hSn^cS^r*^ ^ft 

BH (^^> 3^r/y ? t>«KiliWfcS h*o ^^Jii, 
MBBS5^<x^B& a«>JWCBWl/rfc*fflftB 

[ 0 0 1 5 ] B2li*#W©^B*©li36*tt**T- 
CDKHB'CsSUfcfcQ'C**. «r. *W*«R140 
50 trPH^iil Ocmx i Ocm^lX^l 5 cmx 1 5 c 



http://www4apdl.ncipi.gojp/tjcontentto 5/25/2006 



Page 1 of 1 



■'3"> 



mX-m £ 1*3 0 0 a 0 0 ii m<Di>V>$:m£TZ 

mz (a) m?> o £<D¥mft£fc\\t, m'tmztc 

ii. ?KD > { B > 4 «>-*raWl*SR*to* 1 x i 
0"^I*lO"at oms/cm , S*S1IU ttK 
ft 1 . 5 Q c ffiii£<DSfi*C*>&o *«a^y 3>as 

<j[>*£t«i s±tf&4 <rc a r«*sn, y 

^ > SfioUdtiMfi^a <trcc J: -3 -c JfrS $ ft* . »tft 

|»t'y3>afcJ:flfc«U , C**. ?ia±Wtt*IIKS 10 
ftfc J: fttcJy^? Y&Z 0 0 - 5 0 0 ii in 

gjg^'^tc ^7^aI/C. I 0 cm* I 0 cm&L/< 
Itl 5cmx i 5cm8*©*S8*c«Kur^iJa> 

[ 0 0 1 6 ] 1/ y 3 1 *«HR*F*KffigL/ 
X . J+S^Mfc »J > ( POG ! > 4 «&4 r CftI& , r* 

ciKj:-**. ^ y n i cr^sgp^tc y ^m** 
m*$vx{kmmM&m?z$m \ atast,. 

[ 0 0 17] JJtfC, 1/ y 3 1 ©-^HfltofltoiS 



HH2 0 0 1 -345458 

4 

W^^ht^ cms / 1 * - > cc m& 
* cfc *> fcou4 i'tc j: c ^ - h ? * , a - \ <oj?&\t 

0Ui*2 0 0 m Qi«Bt?*>tlt3r2 1 0 n m*S<t 



a. ifekr-swr* (H2 <c) > . 

[ 0 0 18] 3«c , f y s 1 cc— ^BMKJSWA 
Jh*2*E.*r* (S2 <d) «jg> . coSHRftJhB 

2i*. feiitaaiffct/ysi^aftir^fti), 
t3B*sn&, c<osfi#*Jtfi2it. ^y2>fi«!fl> 

[ 0 0 1 9 ] 4 l/C , CC-SSittihS! 2 WSS5 fcttS 

JOT* (12 (e> #JR> . fel/<ttC05*flftJUt2 
JWe ifttf «SH»4 5 *M L r *Ktr *<> c ©sat«4 
4. 5l«M»*iW»fcrt>^K:#*^7y ? h«Mi 

o o MS^ccft t/tro- i-5 assHrs m i/ r -n - a 
tt^ t/fc x » y ->BJBiJSt:fnBiL/r e o 0-8 

0 0 •Ct? 1 - 3 0 »»ft«sjt^4 c itc J: 0 ^rtW ?E> 
n*. C«D#«7 >J ? hft, PbO. BiO a . s»o 

><;>*> &pn< t h-m^umt^b 0 oatKT© 

4o AHI^**^^* 5 ttMAK 1 5 c m x 1 5 c m 

WiStlX!,**. 

1 0 0 2 0 ] 4 0 1 ©— *BB©*BHK5r J: 



30 



40 



oxmsuifmt 4 0 
[ 0 021] 

Mttfl] tt*a 1 . 5 q c ffi^*«(*fifirt^-^ffl«i 

cc. P*i x 1 o ,f a t oms/cm J tttt24fK» 
8 5 0 ACDMft^ 'J ^ >**W«Shfc 1 5 c a) x 1 5 

^toxi'&ttz-y&mmbxi 5 0*ci 5»-c«*ff 

«B^*->©^tttl*7 < >^'-^2 0 0 ii m x 1 4 
7 mmT-'V-*;*-**^ 0 0 0 ii mx 1 4 7 mm'Cab 
4o *lW!!ttr!TEfl>»5fea©*Ea^^^^, f4t?^U 
SR - 2G&fiffl^fco C^SU^^^'A,'^ 
±ic S $ 3 m ft) tc 3 mmt 9 in b r *BB^fet# $ 
n4 1 » J: ^ K 0 "<i 0 C <^>^: ^ 4;fcKMakK ft W 4 *ffl r 

fc(Hi0f< ^-7*mo^ea^s^^2oc^T. 

U. 2 0 0 TKD^fflfSK 1 0l*H«i* I #{fl 1/ 

6 ttH-M^ - ^^APSSStlga^ft^ra-fe: LA: 
[ 0 0 2 2] 









0.06 


2 


0.06 




0,06 


1 4 j 


0.05 


5 


ao4 


d 


0.06 


0 2 3] 
2] 






r 1 


W1 




0.65 


3 


0J7 


4 


076 


5 


077 1 


e 


0.75 



50 



[0024 1 «1, *2^fl6aW3cJ:^K:, Hicc^ 



http://ww4ipdl.ncipi.go jp/tjcontenttn^ 5/25/2006 



Page 1 of 1 



(4) 4MM2O0 1 - 3 4 545 8 

[B2] *»MKff^*»Wft©|Jfi^&5i'rHX i * 
4. 

. _ . . 1 1 a : »J>fKW«SiE$n*«:'«'§Si 

^->fl>tt««fi*nfc^TWHJt:'3-h$n-5<Di:'» 10 &S**««. 2:E«FMrt* 3:*«Ht&* 



5 

[ 0 0 2 5 ] 



[HI] 



[H2] 



[@3] 




[@4] 

5a 5*> 



2 



ft) 



(c) 



t<3) 




■—5 



2 



4 



5 



Id 
1 



-5 



«-b7tfea:^tt««X«A0i&^a? > 



F 5F051 M02 BA11 FA10 FA13 FAH 

FA3G GA04 



http://ww4apdl.ncipi.gojp/tjcontenttmsapdl?N0000=21&N040 5/25/2006 



